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(54) CnOCOB nOJiyHEHMfl ByTMJlKAyHyKA 

(57) Pe^epai: 

{/l3o6peTeHne othocmtca k no/iyMeHMW 
CMHTeTHwecKnx KaywyKOB. b nacTHOCTH k 
nonyweHMK) GyrnnKayHyKa. Cncx»6 no/iy-ieHMfl 
eyrnriKayHyKa ocymecTBJiflJor nyiew 
cx}nojiMMepM3auMM i^3o6yTki/ieHa m ii3onpeHa 
npki noHM}KeHHO(1 reMnepaiype a npkicyicTBMH 
KaranMsaropa <t>pkiAenfl - Kpa^rca c 
kicno/ibaoBdHMeM b KaMeciBe peaKi^MOHHOi^ 
cpeAbi MeiMiixnopMAa c oepaaoaaHkieM 
nojiMMepkisat^vioHHOvt peaKUkioHHOif cMecii 
TsepAoro nonnwepa b Mern/ix/iopnAe c 
nocneAyK>iMev^ Aeraaai^nefi 3tom cwecn. Cnoco6, 
OTJiMMaioujinMCfl lew, MTO nepeA AeraaaMneM 
peaKL^^OHHyio CMecb nponycKaK)T nepea 
rMApOL^t^KnoH, m3 nepn^epviMHOM 30Hbi KOToporo 
OT6vipaioT noTOK, BoaBpaiMaeMbiv) Ha 
cononiiMepMaai^kito, a \az qewTpanbHoi^ aoHu - 
noTOK. HanpaB/iflBMbij^ Ha Aeraaai^MK). 
McxoAHbie KOMnoHeHTbi Ann no/iyneHMR 
GyTM/iKayMyKa ctjopM^pytoTcn m3 no KpanneC) 
MBpe OAHoit M3 HMJKenepeMMcneHHbix CMeceA: m3 
McxoAHOf^ ujMXTbi M3 M3o6yTM/ieHa, M3onpeHa M 
MeiMmnopMAa; m3 BoaBpaiHoro noioxa m3 

rb1APOL(MKnOHa M I^CXOAHOV^ lUllXTbl, 

cweujuBaeMbie b ruAPOcrpyP^HOM annapare; 
BbiujeyKa3aHHoro BoaapaTHoro noiOKa ii3 



TMApomiKnoHa, BOaBpaTHoro npOAyicTa M3 
n3o6yTMneHa, Maonpena n Mernnx/iopnAa nocne 
Aeraaai^MM aaeecki Kay^yKa, CMeiuk^BaeMbie b 
rkiAPOCTpyWHOM annapare npM noAa^e 
MOHOMepoB HenocpeACTBeHHo b 

nouMMepi^aaTop. KaTannaaTopHbiA pacTBop 
noAaiOT B iiio6oi^ hotok, BoaBpaaiaeMbiA hb 
conoAHMepviaauMio nnOo b nonMMepMaaiop. 2 
nn., 1 Ta6/i. 
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(54) BUTYL RUBBER PRODUCTION PROCESS 

(57) Abstract: 

FIELD: rubber industry. SUBSTANCE: butyl 
rubber is obtained via isobutylene/iscprene 
copolymerization at lowered lennperature in 
presence of Friedel-Crafls catalyst in 
methyl chloride medium to form solid polymer 
suspended in methyl chloride followed by 
degassing of reaction mixture. Process is 
distinguished by that, before degassing, 
reaction mixture is passed through 
hydrocyclone, while withdrawing stream from 
its peripheral zone, which stream is 
returned into copolymerization stage, and 
withdrawing stream from central zone of 
hydrocyclone to be routed to degassing 
stage. Initial copolymerization components 
are fornned from at least one of the 
following mixtures: 

isobutylene/isoprene/methyl chloride blend; 
recycle hydrocyclone stream with 
above-indicated blend mixed in water-jet 
apparatus: above-indicated recycle 
hydrocyclone stream with recycle 
isobutylene/isoprene/methyl chloride product 



after degassing of rubber suspension mixed 
in water-jet apparatus immediately before 
feeding them into polymerizator. Catalytic 
solution is introduced into any stream 
returned into copolymerization stage or into 
polymerizator. EFFECT: enhanced process 
efficiency. 2 dwg, 1 tbi. 5 ex 
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M3o6peTeHMe othochtc« k nonyMeHnio 
cnHTeTHHecKMX KaynyKOB, b viacTHOCTM k 
nonyMeHMK) 6yTMnKayMyKa. 

HsBecreH cnocx36 nonyMeHun eyrnriKayMyKa 
nyrew cononnMepnaai^nn M3o6yTM/ieHa m 
MsonpeHS, a KoropoM b KaMecTBe peaKi4iiOHHoA 
cpeAbi Mcnojibayercn ymeBOAOpoAHbif) 
pacTBOpMTexib, B MacTHocTvt naoneHTaH, a Ann 
MHML^MMpoBaHMfl peaKL^MM nonMMepkiaauMM 
McnonbsyeTCP npoTOHMposaHHbiW KOMoneKC 
Mera/i/iopraHuiHecKoro coeAMHeHMR. 
Tewneparypa nojiMMepvi3aL(viM oocTaB/iner or 
-70 AO -90 °C. riocne nonnMepMaaropa 
peaKt^MOHHyK) cwecb Hanpaa/iflJOT Ha craAMK) 
BbiAeneHMR m cyiuKM KaynyKa (CnHTeTHHecKnii 
KaynyK noA pe^aK[\mi^ \A.B. TapMOHOBa. fl.: 
XuMMfl, 1983 r.. CTp. 299-300). 

OCHOBHWM HeAOCTaTKOM 3Toro cnocoSa 
nanneTcn BucoKafl BR3K0CTb nonyMaKDuikixcn 

paCTBOpOB, He n03BOI1RK3Ll^afl pd60TaTb c 

BbicoKoif KOHL^eHTpai^Meii KaynyKa a 
peaKUMOHHOM cpeAe. 

HaM6oiiee Qtwizkam k npeAnaraeuoMy 
flBfifleicH cnoco6 no/iyHeHiw 6yTM/iKayHyKa 
nyreM cononnMepkisai^kin MsoSyTM/ieHa c 
M3onpeHOM. rfle b KaMeciae peaKiinoHHOM cpeAbi 
Mcnonb3yeTC« MeTunx/iopnA. ne nB/iflfounnMcn 
pacTBOpnTenew Ann 6yTkinKayMyKa. a ahh 
MHML(iivipoBaHMn peaKL^Mki noHkiMepi/tsaqMH 
Mcnojibsyercfl KaranMsaTop OpuAenfl - 

KpaCt}TCa, B MaCTHOCTM a/l>0MMHMfiXJ10pHA 

TeMnepaiypa no/iMMepusat^nM cxjcTasnneT or 
-80 AO -100**C. npM 3T0M o6pa3yK)inn«cfl KaynyK 
HaxoAMTCfl a peaiqkiOHHOfI cpeAe a bmac 
TOHKpAMcnepCHOfl cycneHSMM. Docne 
nofiHMepbidaTOpa peaKi^tioHHyio CMecb 
HanpaannioT wa craAino BbiAeneH^fl vi cyujKH 
KayqyKa (B.M. Co6oneB. kl. B. BopOA^Ha. 
npcMbiLuneHHbie CMHTeinMecKMe KaynyKM. M.: 
Xhmmh, 1977 r. crp. 175-177). 

OcHOBHbiM HeflocTaTKOM 3Toro cnocoCa 
flB/ifleicn caoMCTBO weriKnx MacTut^ 
amoMepHpoBaibcn, npeBpau^ancb e kom, 
HannnaTb na BHyrpeHHue ycTpoflcTea peaicropa 
H, B peaynbTare, npMBOAHTb k npeKpaiMeHkifo 
npoL^ecca vi BbiBOAy peaicropa na npoMbisKy, 
npMMeM c pocroM KOHi^eHrpauHM b 
no;iviMepM3arope B03pacraer aeponrHocrb 
3arpfi3HeHHfl peaKquoHHoro npocrpaHcraa 
CKnoHHbiM K arjioMepauMn m npunnnaHMio 
nojinMepOM. TaKkiM o6pa30M, b ashhom 
npOL^ecce Heo6xoAMMo BbiGMparb onrnMa/ibHbie 
ycnoBvin Mexay An^renbHOCTbio nenpepbiBHOf^ 
pa6oTbi Vi KOHMeHrpaL^Meft no/ibiMepa a 
peaKTope. 

SaAdMeR HacroRu^ero MaoepereHkifi 
flBiiflercfl yaenMHeHMe npoAO/WKMre/ibHocrM 
nenpepbiBHOff pa6oTbi norniMepMsaropa npn 
yBenkiMeHHbix KOHi^enrpauiiRx noxiMMepa a 
peaiqiioHHOi^ cMecM, nocrynatou^evt Ha 
Aera3aL^MK}. cnHMenHe sHeproaarpar m 
yee/iMMeHMe npoMseoflMTenbHOCTM npouecca. 

yKasaHHbivi pe3ynbTaT Aocinraercfl 
npeAnaraeMbiM cnoco6oM no/iyMeHun ■ 
6yTM/iKayHyKa nyrew cx3nonnMepn3ai4Mn 
M3o6yTMjieHa m nsonpeHa npH noHMKeHHOM 
reMneparype b ppMcyTcrsMn KarajiMsaropa 
<t>pMAe/ifl • Kpactirca c bicno/^b30BaHMeM a 
KaMecrae peaKUMOHHoCi cpeAbi Memnx/iopHAa c 
oGpaaoeaHMeM nonHMepMsauMOHHOvi 
peaxukiOHHOft cmbcm raepAoro nonkiMepa a 
MerM/ixnop^Ae c nocneAyiou^eA Aeraaai^MePt 
arof^ CMecM. npkineM nepeA Aeraaai^kiePi 
peaKL(i40HHy»o Maccy nponycKaK}r nepea 
rviApouMKnoH. m3 nepkict}epMk)HoA aoHbt Koroporo 
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0T6MpaKDT noTOK. B03BpainaeMbiR na 
nonnMepn3aL(HK5, a m3 L^ewrpanbHofl aoHbi - 
noTOK, HanpaenneMbiM na Aeraaai^MK). 

KoMnoHBHTbi Ann nonyMenun 6yTMnKayMyKa 
(|)opMMpyK)Tcn M3, no KpaCiHei^ wepe. oahoA m3 
Hi4}KenepeMHCJieHHbix cMeceM: 

- MCXOAHan ujMxra na M3o6yTM/ieHa, 
MaonpeHa m MerM/ixnopMAa, 

• BbiujeyKaaaHHbij^ Boaaparnbij^ norox Ma 
mApoMMKnoHa m hcxoahsa LUMxra, 
CMeiukiaaeMbie a rkiApocrpyfitHOM annapare npti 
noAane m a no/itiMepMaarop, 

- BbitjueyKaaaHHbiff aoaaparHt^f^ norox na 
ruAPOUMKHOHa, BoaaparHbiK npoflyjcr m3 
M3o6yTnneHa, naonpeHa m wernnx/iopkiAa nocne 
Aerasai^kiki BssecH Kay^yKa, cMeiukiBaeMbie b 
OTAeribHOM ruApocrpyf^HOM annapare. npn 
noAane ncxoAHbix MOHOwepoB 
HenocpeAcraeHHO b nonnMepusaTop. npn 3tom 
KarafiMaaropHbift pacTBop noAawr mt>o a 
noiikiMepMaarop. mto a ntoOoff m3 BoaaparHbix 

nOTOXOB. 

TkiAPOcrpyj^Hbif) annapar npeAcraBJiner 
0060A rwApocTpy^Hbifl Hacoc m cny)KMT Ann 
ocyinecraneHun npouecca saaMMHoro 
nepeMGLuwiBaHkin BbiLueyKaaaHHbix noroKoa v\ 
noc/isAytoinero mx coBMecTHoro 

rpaHcnopT^poeaHMn. 

npOMecc nonyweHun CyrnjixayMyKa 
ocyiAecrBXinercn no cxeMe, M3o6paxeHHofl na 
<t)Mr.1. 

CMeCb MOHOMepOB B pacTBope 
MerwnxjiopMAa (tunxry) noAawr (norox 1) a 
peaKTop 2 Hepea ujTyqep 3. OAHOBpeMeHHo a 
peaiaop 2 Mepea luryuep 4 noAaior pacreop 
xjiopMAa a-moMMHun b MernnxnopnAe (ootok 5). 
PeaKLiMOHHyio cMecb nHreHCMBHO 

nepeweuvi Bator MHoronpycnov^ weiua/iKOk^ 6. 
Tevineparypy b pea Kr ope 2 BbiAepjKHBajoT 
MsweHeHMeM noAa^n Kara/inaaropHoro 
pacTBopa. 

Bsaecb o6pa30BaBujerocn Oyrvi/iKayHyKa 
Hanpaannior (noroK 7) a LiHjiMHApMHecKyio Mactb 
rMApouMKnona 8 no Kacare/ibHoi) x creHKe. 
CycneH3Mn xayMyKa, RpMoSpeTan BpaiAarejibHoe 
ABVDxeHMe M npoxoAn CHaMana 
UHTiiiHApkiMecKyK), a aareM m xoHViMecxyio Mactb 
rMApouMKnoHa 8 m noA Aei^crsMeM 
L^eHrpo6e>kHo{1 cnjibi, paaAe^nnercn na Asa 
noroKa, 0TnnMaf0U4necn no nnoTHocrn. Menee 
n/iorHan nacrb pacnonaraercn b i^eHrpaLnbHot* 
HacTM ruApOL^nKnoHa, a 6onee nnornan 
orCpacbiBaercn na nepbi4>epi4to. MeHee 
n/ioTHyio nacTb noroKa. coAepTxau^yK) b 
KOHL^eHTpkipoaaHHOM 8HAe HanGonee Kpynnbie 
MacTHi^bi KayMyKa, BbiaoAnr Mepea luryuep 9 
iviApOL^viKnoHa 8 noroKOM 10 a Aeraaarop 11. 
TAB npOMaaoAnr ornapxy MerHnx/iopHAa m 
Heaano/iMMepnaoBaBUjMXcn MOHOMepoa 
{B03BparHoro npoAyKra) or KayMyKa. 
Bo3BparHbifi npoAyKr (noroK 12) Hanpaannjor Ma 
nepepa6orKy. Hocne cooTBercrsyioiAet^ 
noAroroBKM. aaKnjOMajotnei^cn b BbJAeneHUM 
npoAyKTa, npuroAHoro Ann nonnMepMsai^MM 
(CMecb: Mernnx/iopkA, M3o6yrMJieH. n3onpeH). 
ao3BpaTHbi« npoAyKr HanpaajinioT na 
npMroroanenne lunxTbi. Bonee mioTHbifl norox 
13, coAepxatAMii b pasCaa/ieHHOM aviAe Me/iKvie 
MacrkiMbi Kay^yxa. Mepea luryuep 14 
rkiApoi4MiqiOHa 8 HaoocoM 15 nepea 
pery/iHpyioLAMi^ xnanan 16 nanpaannior a 
peaKrop 2 nepea ujTyi^ep 17. Bo apeiuiA 
^po^ecca pery/inpyior pacxoA noroKa 13 n 
(})MKCMpyK)r ero pacxoAOwepoM 18. aawepnioT 
KOHL{eHrpai4Mio Kaywyxa b no/iMMepviaarope m a 
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noTOKe, nocTvnawLueM na Hacoc 15. Afi« oTBOAa 
xenna ' o6pa3yfoiuerocR b peayjibTare 
npoieKaHun peaKunn r}onmep\Aza\\m. h Ann 
noAaep)KaHiifl Heo6xoAMMO« TeMnepaiypbi no 
Bbicx5Te peaKTopa b tomkox 19 m 20 b 
Termoo6MeHHbie ajieweHTbi 21 noAawT rotokom 

22 )KVlflKMt* OTWieH. KOTOpblVI BblBOA«T B 

naDOoCpasHOM Bme rotokom 23. B stom 
npouecce aa cmbt BbiBOAa Ha Aeraaaunio 
npeMMymecTseHHO KpynHbix MacTM^ nonwiMepa 
(noTOK 10) KOTopwe HaM6onee ckhohhw k 
arnoMepauviM n Hanmam\o na BHyipeHHue 
ycTpoPicTBa. CHViJKaeTCfl seponTHOCTb 
3arpR3HeHHfl nojinMepMsaropa. B peayjibTare 
orCopa pa36aBneHH0i^ cycneHann m3 
nepMcbepM^HoJi sohu rMApounicnoHa b 
3HaMMTenbH0i^ creneHM yBennHMBaercfl 
K0H^eHTpa^^1fl cycneHSMM, nocTynaiciMeM na 
fleraaaunK) (hotok 10). HocKOJibKy potok 
pa36aBneHH0« cycneHsuM (rotok IJ) 
HanpaBJiflioT o6paTH0 b ncnuMepMsarop. a oh 
npaKTHMecKM He coAepxMT KpynHbix MacTnn 
nonnwepa Bpewis npeSbiBBHUJi KpynHbix MacTHi^ 
B peaKUvioHHoi^ aone coKpaiMaeicfl. hto 
GnaronpuflTHO 0Tpa>KaeTCfl Ha 
npoAon)KHTenbHOCTM nenpepbiBHoi^ paOoTbi 
peaKTopa. Hotok paaeasneHHoR cycneH3MM 
(noTOK 13). HanpasnfleMbift b nojiMMepusaTop. 
CHMxaeT KOHueHTpauMio noJiMMepa b nevi, mto 
TatoKe yweHbUjaeT BepofliHOCTb aaeuBKn 
nonnMepusaTopa 

Ha (t)nr.2 M3o6paMeHa cxeiwa BapkiaHTa 
ocyiMecTsneHUH cnoco6a, KorAa nacoc 15 
aaMeneH rMAPcx:TpyiiHbiM annapaTOw. B KOTopOM 
B KanecTBe paeonew )KMaK0CTH ncno/ibsyioT 

ujuxiy. „ 
CyiMHOCTb M3o6peTeHMfl vmnKJCTpMpyeicfl 

cneAyoiUMMM npMMepawM. 

npMMep 1 

^po^ecc nonyweHMfl GyTHJiKayMyKa 
ocymecTBnwiM no cxewie. M3o6pa«eHHo« Ha 
(burl. 

Cwecb MOHCwepoB b pacTBOpe 
weTviJixnopMAa. coAepKaiuyio 25 Mac. >t 
M3o6yTMneHa. 0.5 Mac.% MSonpeHa m 74.5 Mac.% 
weTtiJixJiopMAa (lUMXTy) noA^sanw b peaKTop 2 
Hepe3 LUTVuep 3 B KOJiMMecTBe 15 t/m^ 
OAHOBpeweHHO b peaiaop 2 Mepes lUTyuep 4 
noAaBann pacTBop xnopwAa a/iJOMnnnfl b 
MeTmwiopnAe c KOHqeHipauMeM 0.1 Mac. /o. 
PeaKUMOHHyio cwecb MHTencuBHO 
nepeMeujusann MHoroflpycHoJi MemanKOM 6. 
TeMneparypy b peaKTope 2 BbiAep)KHBanM b 
npeAenax Mmyc 92 - M^nyc 88°C. perMCTpi/ipyn 
ee xepMOMeTpaMU conpoTUBnennfl b TOHKax 19 
n20. 

B3Becb o6pa30BaBUjerocji ©yTHmayMyKa 
HanpaanwiM (noTOK 7) 6 rviAPOUHKnoH 8. Menee 
nnoTHyio MacTb noroKa. coAepwamyw b 
KOHueHTpupoBaHHOM BMAe HanGojiee Kpynnbie 
MacTMUbt KaynyKa. BbiBOAHJin Hepe3 lUTyuep 9 
TMAPOMMKnoHa 8 b Aera3aTop 11. Bonee 
njiOTHbid noTOK. coAep>KaiMn« b pa36aBneHH0M 
BMAe we/iKne MacTviubi KaynyKa. Mepe3 lUTyuep 
14 ruflpoui^KnoHa 8 nacocoM 15 nepea 
pery/inpywiMMJi Knanan 16 Hanpaannnw a 
peaKTop 2 Mepe3 ujTyuep 17. Bo BpeMfl 
npouecca pery/inpoBajin pacxoA ot Hacoca 15. 
saMepwiM KOHUBHTpauMio KayMyKa b 
nojiMMepuiaarope m b noioKe 13. nocTynawmeM 
Ha Hacoc 15. KoH^eHTpa^n^o Kay^yKa b noTOxe 
10 nocrynaioiueM na OTroHxy MBTunxnopiw n 
He3anonMMepM30BaBiunxcfl mohombpob. 
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onpeAenwnn no nony^eHHOMy KayMyKy. Hpouecc 
npoBOAWin AO Tex nop. noKa MoiMHocTb na aany 
MeujariKM 6 ne npesbicMna HOMUHsn. 
npuMsp 2 

Hpouecc npoBOAM/iM tbk jkb. kbk b npuMepe 
1. HO KaTa/ivi3aTopHbifl pacTBop (noTOK 5) 
noAaaapn na BcacbiBaHne nacoca 15, a He b 
ujTyuep4. 

npuwep 3 

ripouecc npoBOAMAM tbk )Ke. kbk b npuMepe 
1 HO BMecTO Hacoca 15 vicnonb30Bajin 
niApocTpyRHbiPl annapar. b kotopom pa6oMeft 
jKMAKocTbK) 6bUia UMxra (noioK 1) ((t)Mr.2). 

ripHMep 4 

npouecc npoBom^\^ Tax jkb. xax b npuMepe 

3 HO cMecb MOHOMepoB b peaiaop noAaaajin 
oTAenbHO b LUTyuep 17. a pa6oMePi )KMAKOCTbK> 
6b!n B03BpaTHbiPI npoAyKT nocpe Aera3auMH 
B3BeGM KayMyxa. coAepjKaiMnfl 3-5% 
M3o6yTnneHa. 

npiiMep 5 

npouecc npoBOAWi^^ Tax )Ke. xax b npuMepe 

4 HO KaTanwaaiopHbifl pacTBop nop^^^m b 
noTOK BOSBpaiHoro npoAyxra nocne Aera3auMM 
B3BecM KayMyxa, nanpaBnaeMoro na 

rMAPOcTpy^"*"^ annapaT. 

Pe3ynbTaTbi, nonyMeHHbie b npuMepax 1-b. 
npMBeAeHbi b TaCnuue b cpaBneHMH c 
KOHTpo/ibHbiM npo6eroM (no npoxoTuny). 

Bo Bcex npuMepax AOciMrHyio 
3HaMMTenbHoe yaerMMeHMe KOHueHtpauMM 
nonMMepa b cycnensMM. nociynaiomePi na 
Aera3a^^4K> (CTOJiSeu 7). mto npuBOA^T x 
coKpaiMeHMio aneprosaTpaT, cHM>KeHMK5 
KOHueHipaMMH nonnMepa b peaKTope (cTon6eu 
6). MTO npMBOAUT K yBennHeHwiK) AnnTe/ibHOCTki 
HenpepbiBHOM pa6oTbi peaxropa (cTonCei^ 11) m 
npoMSBOAMTe/ibHOCTH peaKTopa (cTon6eu 8) (cm. 
Ta6/i.). 

OopMyna M3o6peTeHi/w: 

Cnocoe nonyMennfl OyTunKayHyKa nyreM 
conoTinMepn3auMM n3o6yTMJieHa h naonpeHa 
npH noHVWKeHHoJ^ xeMnepatype s npMcyicTBMH 
KaTann3aTopa OpuAe/ifl - Kpa(t)Tca c 
McnojibaoBaHMBM b KanecTBe peaxM^oHHofl 
cpeAbi MervinxnopMAa c o6pa30BaHMeM 
no;iMMepM3aunoHHOii peaKUMOHHoR cwecu 
TBepAOro nojiMMepa b weTunxnopnAe c 
nocneAyKJiMeJ^ Aera3amie« OToii CMecu, 
OT/iHMaioiMnwicq tbm. hto nepeA Aera3auMeft 
peaxunoHHyio cwecb nponycKawT Mepea 
ruApouMxnoH. H3 nepn(t)epM«HOk^ 30Hbi KOToporo 
0T6npaK>T noTOK. B03Bpau4aeMbiv% Ha 
cono/WMepnaamiio, a m3 ^eHTpa;^bHoR aonw - 
noTOK. HanpaanweMbiR na Aeraaaunio. npn 3tom 
McxoAHbie KownoHeHTbi aha nonyMennfl 
eyTunxayMyKa c^jopMnpyioTCfl n3 no xpaC^He^ 
Mepe oAHoCi M3 HMKenepeMncneHHbix cMecefl: 
McxoAHafl ujuxTa H3 M3o6yTn/ieHa. M3onpeHa m 
weTHJix/iopnAa; BbiujeyKa3aMHbii^ BosapaTHbiW 
noTOK M3 ruApouMKnoHa m ncxoAHan lUMXTa, 
cweujviBaeMbie b ruAPocTpyflnoM annapaTe npw 
noABMB MX b nonMMepM3aTop; BbiujeyKa3aHHbi« 

B03BpaTHbl« nOTOK M3 TMAPOUMKnOHa. 

B03BpaTHwfl npoAyxT M3 M3oeyTM/ieHa. n3onpeHa 
ii MBTMnxnopMAa nocne AerasauMM B3BecM 
xayMyxa. cMeiuMBaeMwe b oTAS/ibHOM 
rMAPOCTpy^HOM annapaTe. npM noAane 
MCXOAHblX MOHOMepOB HenocpBACTBeHHO B 
nonnMepMsaTop. npM 3tom KaiajiMTMsaTopHbiM 
pacTBop noAaiOT nM6o b nonMMepM3aTop. mf>o b 
nioeow M3 BOsepaTHbix noioxoB. 
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